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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type 
photoresist composition capable of forming a space 
pattern excellent in heat resistance and having a high 
aspect ratio on a thick film board with good 
perpendicularity and resolution and to provide a board 
with a photosensitive film, a resist pattern forming 
method and a method for preparing the photoresist 
composition. 

SOLUTION: The positive type photoresist composition 
contains an alkali- soluble novolak resin in which part of 
the hydrogen atoms of all hydroxyl groups have been 
substituted by 1,2-naphthoquinonediazidosulfonyl groups, 
The novolak resin has an Mw of 4,000-5,000 and an Mw 
to Mn ratio of <3.0 and is, e.g. represented by formula 
(1). 
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< ki> i aco^fiSt^te^ i 5*;U%*rST-feSi:, 

[003 6] wet;I/* y RfiStt/ #77f H}Hi<o# y 

X?-U>&3«*¥13#?A (Mw) «, 4 000-5 

Mw#4 o o o^ffi-efesfcx^— 

ttfc«fctfIf?!ftte#&S«|EO#&So Mwtf5 0 0 

0£jgx.3i:, PI^ICX^— X/^^->©»fM^Ki50S 

«tt^»<fto, »iwt««3&ftu» iS5St«T-rs<ia(Ri 

4>Tfe, Mw#4 1 0 0 — 4 5 0 0<Ot><D&£ 

[0037] wet'^* y nistty y tmmcDftwi 
mwmw&ttm. (mw) /m&tz&?m (Mn> i 

tt, 3. 0J-XT#£?3:L<, Mw/Mntf3. O^fix. 
S£X^-XA*->±gB;W£tf»), AHWStf&ftU 
X^-X/^->$rffi^tt©giSte#lK *Sffl[Rlti:fe 
So c©«Gitt, i: < tBJWOittojSbflW^xftlk: 

■TSo ffT't, Mw/Mntf2. 2 — 2. 8©t«0^i: 

[0 0 3 8] Buf2T;l/#y^147*5-y^JJ§ 
fi> ^7x/-;H±7l<KS07j<mil?0 3. 0—5. 0 
1 , 2 —J- 7 >iPT^P FX;l/*r;Hf 
US^nt^SCtiWotK, 3. 0t/l/%*iST*(i 
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x^-x^*-v±gi5#j£#?K */-c*B^se»oK» 

!)<«fttf*:t<$?o?L<&<, 5. 0*;l/%*iS*.£i: 
fl?f£fi=*MgTU X^-X/W-yiaWlStfSC fcT 

[0039] ®m&fa±m 

2-2 6 2 0 4 3*f^$S. <8P*8¥ 1 l-2 2 3937f 

-if;l/-8-tKn*i/*/Ux 5-^^l/-8- 

2, 4-ykKD^f l Ji'>, 4-tKn*->7f 
y 2 -X;l/*:/gS, 2 -x^;b- 4 - h*o^> 
y-r'J 2 -y^;b- 4 -t Fn^i/^y 

1. 10-7it>hnyy, 5. 6-S>*?7l/-l. 
10-7it>hay^ 3, 8-S>**7l/-l. 10 
-7xt>hni)y, 3, 8->*kKn*->-l, 10 

20 -7it>hn'J>, S-fc/MMrS'-l, 10-7i 
t>hn>J^ 5. 6-^kFB*->-l, 10-7i 
t^hn!)^ l, 10-7xt>hDiJ>-5-X;l/ 

4. 4* -^f-;i/-2. 2' -treyv/'/K 

2. 2' -lfl£ys?;l/, 2. 2' -If tfUS^;l/-5-A 

5. 5" ->*^na-2, 2' -fcftfy^ 
;K 3. 3" -ykKD+i/-2, 2' -tTtry^K 

3. 3* -^y;i/*^h-2, 2 1 -eeysVbVtf* 

[0 0 4 0] < fC3Ei±{C, Tfe-«5i^ (c- 

30 1) *5<fctf (c-2) T-I?n3^5.'>«:<i:fel 
TE-HteS (c-3) T'SStlSi^^ 

c k tcfc 0 , #3^r* h l^X h&jftttroSKtcftrs 

mm&%m u < s c £ # t*£ s 0 

[0 0 4 1 ] 

[<k7] 

r 

ft (c-2) 



[0 0 4 2] (sSf s R M tt, zkJRJR^SfcHiSJWR^ 
IS l - 3 co7-;^;l/S«r*-r) 
[0 0 4 3] 

[<k8] 



,15 



(c-3) 



[0 0 4 4] (it*. R 15 tt, *^S^rcti7j<K»^M 

so **a-r) 



(8) 
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[0045] mmmmmit&mt tr«, rw*a 

it&Vnffil&jX.'f Vx-V (BSft 52^12^200 

fgfir, *l# (t*) ) <9 p p. 3 6 2-4 0 1 (Cieg^tl 

^rflMfcWWMMW 1 Jgt^ © 5 «S#tS^^^S & 

•J -rv*yy>*fb£*K r*ys>y*{fc 

7it>hD'J >${t6i|fe94)£HR l £^<D 6 MSI 

^{b^^co^2H^5fi3S#^frr5fc^ ; s> 
rs^^lMbd*, n Fue>jv?>^fb^, ^.yVJT 
V >mt^m, > W7 ^ >*ffr&1MfcOSBR 2 n 
f©6 M^#t&^*-T S CD ; H y T !/-^Rf t^W, 
V MJ7 '/-^{b^MMFOttK 3 5 HS# 

— /l/UcDgm 4 Jg?co 5 MH#1&&*rf 3 <£>co ; i , 

2, 4, 5— t h^^>m(Dmm4m^<r)6mmn^ 
ns, <rne><o*T*fc. Tts-ds^ (c-4) t-ssn 

R 10 



(HO). 



[0 0 4 6] 
[fb9] 




(c-4) 



[0 0 4 7] (StU mlil~3«iS^U R 15 fi 

[0048] ®m&fa±m<Dmmte, mssnunvpi 

*jaWJO-frW-Sk:^LT» 0. 1~1. 0fift%, £< 

(co. 2~o. 5ii%«w$L<. o. iaa%*?s 

«ttOrfaJ^bJIUIt-H»T«:<, i. oafi%*s^.5 
[00 4 9] IgjgSi] 

CfcWfSo WAfcTFEHftS (d-1) T?*sn* 
[0 0 5 0] 

[fbi o] 



R 9 




(d-1) 



[00 5 1] (5S*» R 1 -R'ti^tl^tlttfitCzkJRB 

; r 9 ~r" tt^n^n^tzkausH 1 **: 
<2tt«K?ft l ~6<D7;^;H*aL : QfizkUSM 

JRIK?M3~603'*[3fll, Sfc«TEOfk*5S (d- 
2) T'g^ftSSSS 
[0 0 5 2] 

[fbi i] 




_ _L R 13 
X (OH) c 



40 



(d-2) 



50 



[0053] (sct, R"«j:tfR"f*?n* r tiS!b&i<: 

S, ^JS?Sl~6©T;l/3*i/7l/», asfctis^n 
r/i/*/HS**L : cf± l ~3©g|&*7n-r) £SL ; 
a, btt 1~3©SES*«1, : dttO~3<OBft«S 
L ; nttO- 3 

[0054] ±e-»5£ (d-i) T-8?n57xy- 

3. 5-h'J^f/l/7i-W -2-tFD+->7ir 



(9) 
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1, 4-tfX[l-(3. 5-3>**7l/-4 
-kKn*^7x-;W ^ vyni?;l/| ^:x-tf>\ 2. 
4-£X (3. 5-S>**7l/-4-fc Ka + ^>7x-;b 
**Jl) -6-^f;l/7x/-;k IfX (4-tKP + 
S/-3. 5->7f;b7x-;l/) -2-HFp^>7x 
x;!,**:/, ex (4 -e Fp^>-2, 5-->V^;b 
7x-;W -2-HFd^>7i^^^ ex (4 
S-^^vl/^xxylO -3. 4- 
i/M Fd^7x-;^^x l- [l- (4-tFn 
*^7i-;W -<yyntf;l/] -4- [1, l-ex 10 
(4-tFP^>7x-;W x^;l/] 'O-tfx 1 - 
[l- (3-;^I/-4-e Fp+^>7x-;1/) -<y:/ 
ntf/l/] -4- [1, l-ex (3-^f;l/-4-tF 
n+i/^ x -;W x^;b] ^y-tf> x 2 f 6 -ex [l 

- (2, 4-ytFP*>'7x^W -rvyne;l/] - 

4- ^Wxy-;k 4, 6-lfX [1- (4-HF 
□+^7x-;l/) -ryyntf^] uy;l/$/>, 4, 6- 
ex (3 f 5-^F^>-4-tFD^>7x-;^ 

ifatfo— ;K 4, 6 -ex (3, 5-^*^/1/ 
-4-HFP^>7x-;I/^f;l/) ea#n— ;k 2, 20 
6-ifX (3-^f;W4, 6-^Fp^>7x-;1/ 

-4-^f;I/7x/-;K 2. 6-ex (2, 
3. 4-hUt:Fn^>7x-;l/^f;W 
7x/-;K l, l-W (4-HFa^7x-;l/) 
i/^n^>»W5>nSo Sfc*<0flk 6-t:F 
n^>-4a- (2, 4-^HFp^>7x-;W -9 

- 1 ' -XtfP^^D^>;l/-l, 2, 3, 4, 4 
a, 9a-^HFn+1J->fX 6-HFp^>- 

5- ^f;l/-4a- (2, 4-^FP^>-3-^f 
;V7x-;W - 9 - 1' -xe ps/*d^^;1/- 1 , 30 
2, 3, 4, 4 a, 9a-^tFP+1f>fV?fe 

(4-tFa+S/7x-;W Yv7 s pe;H-4-[i, 

1 -ex (4-t:FD^7x-;l/) x^;I/]^>-tf> 
tex (4-fc Ko*$/-2, 3, 5-h'J^;I/7i 
-;!/) -2-tFn^>7x-W^yi:0a^ 

*«»IC»bT^ 1 0-2 511%, £?£L<fil 5- 40 

2 oas%coffiHT^*p*nso*w*ui/>o 
[0055] B&£gg%gy 

*8HBTtt, Bfaic«t!)i«^200-3 5 01C 

fc, ^peb (Brings) ftoa » 
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x^-X/^->^^oTftgi:*^»*Uv>o 
[0 0 5 6] ±l2K»^#«»»JfcbTtt, 0J*tfPgt 

K^<>^;K xfi/yyj3-;i/t;7x-;i'X-f 

;K xf U>^;a-;l/^y^S/;l/X-f;k 1, 3 
-t^fl/>^'J3-;K yxfU>^U3-;K >?x 

S>:7*7l/X— r;K ^xfl/>yy 3-;^yxf;l/x 
— i/*xf uyy y p-M/xf ;Vx-r;l/7t 
t" — h , ^xf u>yy p-;^y 7f-;i/x-f;k ^ 
xf l/y^y p-;l/€/7f ;Vx-r;l/7tf - F, is 

/pt?u^yp-;k ^pifi/yyy^-^yy 

^;l/x— h UxfU^y 3— ;K F'JxfU> 
yi;n-;l/v ? -2-x^;l/^-7-h > FUxfl/V^" 
■J 3— ;l/^^^;i/x— -r;k h U xfUV^y 3— ;l/^e 
/xf;l/x-f;l/> Fyxfl/y^yp-;^/^f;l/ 
x— r/K F'jyplfb>^ya-;K bV7W\s> 

*:/y;M», a^nvlk *fp-;k ****V7 
xy-;k N-^^nfpyFyf^Wci:^t 

<fc</\, *T€>}&&#2 5 0 — 3 5 OtOfeOtfjfSL 

Jig, fe*t;mafc*0E^sn*±8Bit«»JC>^W-«k: 
Wlt> 3-1511%, £<tC6-l 2fi»%##* 

tc^U < . 1 5fiB%£:jgx.££, X^— X/^— >± 

aw/ftp s a zic&t) m^mviomm^m < & o 

[0 0 5 7] 6gg§£gi] 

^ < tcsijRg^* < , immaa^wam(omtic a o 

£0 &*5, HIB<DSJgyn-trX^<D®««#^rc»^ 
*«BBOi?^S!* b U^X h««»i:rai: 1 1* (3 6 5 

nm) omMic&bm*ft£z&z<t&mi0£i,\<\ 

£<D&5*Mft*iLmtl,Tl^ WBB¥5-1 0 

775 5#^««cE*snT^**5ahurs;>3Ra 

*xi>Aig 

*IWS4»ja H*^f&n, *T»fe, 3- (*?-;l/X/l/ 
1 , 2, 3-^yv r F , J7^-4 



(10) 
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ctfrtb!ff$L\,\ m&£.m<D&&m&, tommies 
min® (±mmft) K*fu *3^3<j;^o. o i 
~5. oaffi%, jfSL<ao. i~i. oafa%<oiB 
m-vmx<D&&* LIS 
Co o 5 8] #a^Apfie^ 

*^^<d^^s* h i^x hmtfm\cte, mm&s &ft 

5^^©|6l±^gWi:bT, p-h/l/xvx/b 
t^n^K (PTSC) , 4, 4' -fcTX (i?x 
f;V75/) ^^/7i/X 1. 4-tTX (1- (2 10 
-**7l/- 4 -fc: Kd*->-5->^d^->;1/7x- 
/10 -rv^Dlf/l/] ^>HfV, 1. 3-kTX [1- (2 

tlO. 0 1 ~ 1 OBfi%@ j S<D8!HF*i-C , }^j!lOLTfe<fe 

[oo5 9] *tt*WRo#i>m* h u->*x brnmrnc 

^f;V75/-2' , 4' 20 

5-75/-3-^f;l/-l-7i-;l/-4- (4 
-tFn+i'?!-;!'? 1 /) kf^V*-/k 4->^?-/l/ 
-fc Kn^T'l/'-O-tf;/, 4-^x^/l/ 
T = /- 4 " -X h^^TV^O-tf^, 4,4' -S^X 

FC-430. FC431 (M£,&. &M3 M 
M) , x7hy7E F122A, EF122B, EF1 
2 2C. EF126 OSSS. h—>rl±-?uWy 
(M) S) . *#7r y^R-0 8 ttB^^fk^ 30 
XlSt («) IS) ^»7-ym^Wffig14SiJ*H^*lilB^cD 

[0 0 6 0] h 1/->*X h-SB/jRWi, bu 

t «, t&tw # ygs* k i^x h ffifiScteicffl v > 6. ti-s m 

S'?a'v*UV>, ^f;l/-f , V75^hy, 
2— ^y^y^fo^h^; x^-u>y>j3-;K 7 40 
atfU-y^Un— ;K i?ifU>^ij3-;K x^L/y 

T4Z7— K ->*if 3-;l/t/7-bf - h« & 

t/7*nli/H-f;l', */7?-/l/X~ rA-Sfcte: 

7 i-^x-x/mtD^fflZ/l/n— 
tgjgte ; •>'*+t>'<oi^ilSi-f;H ; fcitm 
S?x^;k Sti^f;K ffggx^/k P&T^/k fc/t/ 
e>S?y^;K k*/l/fc->I?x?-;k ^h+^aWy 
&*^;k xh^yafc^&x^l/lftDxXT^S 50 
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U 2fflW±*^bTfflV^TfeJ:t\ t<C7th 

V7swhx 2-^y > ^yyi|coy h>S;?LSEx 
^/k Bt&;<^;k BtS?x^;k H«77-;k kf/HfV 
SM?vk fc?/l/fc>&x?-/k ^h^P^^ 
^;k x h+i/yo Wygif ;VfOx^f;HStf!i? 

&*5. ^J{i*3ST*fflV^Tt,^^ 3. 0/i 
m«J:, i:<£6. 0~8. 0 /t mgfi<7)/Plgi&#T*& 
Sf*^tt^#5/-c46, 2Sa±cO^J*ffl^TfflV> 

[006 1] *f$W<Dtfi?m& V U~>*X hfijftft4>&3& 
%ffiffl^StcOV^T— m*Z7r<tt, £f\ S i> Fe- 
N i (A-td^) 3f<D3«±t^ fi5feT;l/*'JpJ 

3 6 5 n mir&vmmoyytz&ftt&ftm. mz. 
tffflE*«*r, iB«EE*«tr*fflv\ ma 

mm) mm*'i7\i\ cn^iti, fiajx.^i~i oa 

a%7 L h^^^;UT>' ; ex-i7At: Kp+v'K (tma 
H) 7j<?gj«cDJ;^*7';l/*Utt7j<^(cS«-rS^ifL 

JS^^iB^ff S C t *. 
[0 0 6 2] Sfc, 3. 0/imJ^±> i:<fC6. 0~ 
8. 0 /i mSSOUKftTT, *10. 8MmWTOW 
7X-~^ Mt<0X^-X/^-^^fi!c-rS^-&fi:*3V^ 

*mo»»*»*r*m ^jaa^tfv^x^-x^^ 
^->*s*^ffi»-rsgEof^ffl»cit)x^-x/<^- 

i*< c ttcct 0, ^e«tt#i»ottR««^%w<ox 
^-x/^^— ycox^— xil@<fe»)Kv->iii<ox^— xv^^ 

7ate-f, US^Xh/t*— > (X-?-X/^^-» 

-X/ < * - 6»flW S KOf^ffl <fe ») X^-X 

W^^l^ < c i: (c J: t) , |»i«tttm(0«il«^jST« 

B9tDX^-X/^-XDX-?-Xili* O^VMlgcDX^- 



(11) 
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1-2 0 4 3 9 9^'£mctgffi<Dt>(D*mf£CkifiT+ 
CO 0 6 3] 

( i - i ) KBM&gffi i : sra^xtf 

T, ^JrVt^Jlisz/^ify (HMDS) MM* tlfcis 

0°C, 9 0»B««bTIIIJP4. 0|im(Dl/yxh«* 
tffeo &^T\ C<DmiC, VX*\T}£0. 3 5/imCOT 
X^ (0. 3 5 nmmo^— X/**— VJBfiK/H) 
U »/M2»Bft*BN SR-2005 110D (-3 
VtfcBk NA = 0. 5 0) ^fflV^T, 0. 5 0 /imi]ia> 

T7s%:frlfTmytLrc<D*> y lOOr. 9 0»HOPE 
B (Bft&ftUft) »a*ffofto #^T\ «««f¥fcL 
T. 2 3X:cD2. 3 8li%fh7^f;l/7^-«>A 
HFn+^K (TMAH) 7jc»»*»*E±fcafflL, 6 
0»H«*Lfca, Xtf>*-©E]»Efc<fcD«D«JD* 
frofco COSfW»ff«5EIII0igUfe». 3 0»H* 
gfcU Silt, t#5tlfc0. 5 0 /imiUcDX^— X/^ 

Tl^b, >±g|ttDi|I (T) left*? >m 

gfltf)*! (B) OJt^ (B/T) *\ 0. 70^ (B/ 
T) <1. 0<D$><D%©^ 0. 6 5< (B/T) <0. 
7 00^^0, (B/T) <0. 6 5<D&CD£:A. 
0. 5 0 /iirnlSOX^— >IC/*Z — V/ggPjWK 

X/^*->OKffi««**'r*SCH*BliU:^Lfco H 
x/^-v-e&^o 

[0 0 6 4] (1-2) BB^jggft2 : M»^rXlf> 
*JBl^T, ^3r*y**)\sy*/=r*fy (HMDS) SQ. 

MT'lOOt, 9 0IMM»LTSW6. 
^HSfffto $Z^T\ COMIC VX^&O. 3 
5 /im<7)VX^ (0. 3 5 limtlicOX^— X/^^ — >Jg 
*fl*U fiS/jNSKS^HN S R - 2 0 0 5 i 1 
OD (-a^ttm. NA = 0. 5 0) ^ffl^Ts 0. 5 
0 /xmil@^X^--X/^->tC/^^->/£gP^tt±^^ 
cfc^tC^WTX^HtTS^LfcCO^, lOOt, 9 0 
»PEB (BMiDH) jBa*trofto #^T% M 
mmfttLT, 2Z°C<02. 3 8ll%f h7^f-;l/7 
ytz^tKn^K (TMAH) 7jcjSJK*St6±fc: 
»HU 6 0fMH«#Lfc», Xtf>^-^lEltetc<i:t) 

3 0»Rfl7jcffiU ttfi^T* ff&ttfcO. 5 0fim«<0 
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X^-^^->OWBB»tt*S EM G££E9!tt?Hflk 
SS) a?«fcTtt!IU 

«B3frlftfc«*#3. 5 ixmC0hC5) 4)M (M) lc*f 
— >S8P<Dffi (B) OJfr? (B/M) tf, 0. 

7 0^ (B/M) Si- 0<Dfe<9£@. 0. 65^ (B 
/M) <0. 7 0C0feO«:O, (B/M) <0. 6 54) 

tco^rA, 0. 5 0 fimWOX-^— >K/<ir— 

*>. X^-X/<*-^0»fBff««*5%t"«aH*H2te 
10 ^Lfto H2tcte^T, ltt&fc 2ttU^XhlUR^ 
3 fiX^— X/^^->TfeS 0 

CO 0 6 5] (2) HMEttr fflE (1-2) <7)i¥ffitc:fc 
l^T. Eop (TX^\|-}iO. 3 5 tinKDVX^^rffl 

fi) tcfe^r, / - yfe&cottm? z> X * Tltfc 

(|im) *EIWW«fi-eSLfco 
CO 0 6 6] (3) ^jMSBMS : OWE d-2) © 
fMtCfci^T, Eop (vX^\ft£0. 3 5/xmCD^X 
20 £*jgu\ /WrX«r*HtT7l^— vHEgBCD^-ffi^O. 
5 0 timOX^— X>^# — VfcftScfcSteJBfiKLfcfc* 
©HtM) £S*PBftS±:U *©BJtt»c*5^T, ft 

^-X^*->jggfl<7)S EMfX^fiS^fo/ic 

S EMapXiO, X^— X/^ — >lSffl©>fffi^O. 5 

o /im± i o%to>f}i^fbo®SHrtTt#6ns^'rn 
Co o 6 7] (4) miatt: ftm3fexe>^-^a^ 

T. ^*«t*^7l/^>51f> (HMDS) ffllStlfeS/ 

30 'j3>sfi±jcafu cn**^hyu— h±-e9o 

°C, 9 0«MM^LT1OT3. O/imOl/^UKSff 
fdo #^T\ CE^lC. VX^TfffiS /imCDTX^ (5 
lim(D?<<f>'**->I&im) *fl>U «/J'«IgBttS 
1NSR-2 00 5 i 10D (—3>tt8k N A = 0. 
5 0) ?:ffl^T, 5/im07^^^-^M^n^ 
J^tcBftLfc©^ 1 1 Ot, 9 0WOPEB (B 

ffimm mmttftifco mmmttL, 23 

°C<D2. 3 8ll%f h^^f/^^-^AbKo* 
5/F (TMAH) 7k»**»K±fc:afflU, 6 0W 

40 «Lfc«. x e >+-<D®mc &K>mK>mK> tc 0 
ctDmsmftz: 3 mm 0 isiftti, 3o^K7i<gtL. «e 

*LT, » 6nft5 |im^^^> (L^XWS* 
WJgj«*nfc»«**y h^U-h±T% 1 3 0 
6 0 0M«ffl^To/';o *<0», 5|im7 
^^>-y©WS««*SEM (^SSi©^®^) 

^ (0 3cOa^) ^Uyxh^^-vh^yco^ (0 
3 4)b^) *)ISA,?£liD»fc»R»HSfcfl[)a'rft*«0i: 
IstctZ, 80° <0CD^C7)^:©. 7 5° <0^8O° 
50 <D$><D&0, 8^7 5° ^OU^Xh/^^—^h^ycD 
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e^WaW^tlfcofefcO^x^LTg 

[0 0 6 8] C&JS0IJ1) T^i3^mm^^-J^ 

(m-»l^/-,>t//p--»l^/-7b/2. 3. 5-hU 
^f;l/7i/-;l/=3 5/4 0/2 5 PE/l/it) , Mw 
= 4 2 0 0. Mw/Mn=2. 3, £7x/-/H3i7j<& 
SQ7k^IM?(C»fr^ 1 . 2 -7-7 h^y >^7->' FX 
;l/^-;t/^g)M^=3. 8*71/%) 10 

i. ftsmmczznmymftTm (mw) , 

(Mw/Mn) (DfflW 
m-^Uy-;k p-*H/-;K 2, 3, 
f/l/7i/'-^ (*7Wt3 5:4 0:2 5) i:t>;l/v'J 
> t <DMi7i<mitl5.fclC ck D ^filc LfcM^^fig^ ( a ) 

(Mw=2 6 0 0, Mw/Mn = 3. 3) 1 25g^2 
U 7 h/Hf-7j-£An, cnt^^/-;l/9 2 0 g?; 

BEfs-u mft®zm^T®w£i±rco a^-e, *G7j<3 1 
»a$c«^»$n/-c«^^%i (b) (Mw= 20 

4 2 0 0, Mw/Mn = 2. 3) Srftfco &*5, GPC 

i9J^e.*i6e.tiS7xy-;i/^yv- % *5<k?>"^ 
v-©#*cs«, ^en^no. 4 9M%, 2. 72a 

[0 0 6 9] &*5, G P CiflSfi, Ji(T©^fi, 

[Mw, Mw/Mniffl£lc:fc{*3GPC©iiJ;£3Ma] 

(1) SCf42 Omg^THF 1 0m 1 tc?g8?U l£*4rS 

(2) ( i ) (DMmm'mz o /* 1 ^tisog p c&»&& 30 

BK&AU 3 5#liajJitLTU Vi£SA = 2 8 0 nmtt 
jfiT*tH«n*tWO»tHWp|ffl*lll«Lfc. 
(!»J^B) *T-K*7^ CHA« TKF-GJ : Sh 
odex*±§!D £3:fcCD#!§t#^.k ( 6 ft mSlOXf 

^X8/tm (g) x 3 0 0mm (52) , fflSS l"K 

F-8 0 5 SJ ; Shodexa» 

ArSgte, s}--y>^fflLT3 5 icicle L/iG P C 

ffljg&B (Sp^ tgpc system i i j ; s 

hodexttS) «fflK f h7kKD77> (TH 40 
F) ©JgJSffltOjMifc&affi, 1 . Oml/mi n<D&# 

[0 0 7 0] [7x/— ;WR*yr— , 2W-fiiij£ 

KfcttSG P C<D$ij5£3MS] 

(1) SE»2 Omg^THF 1 0m 1 fcJSIJPU tmi§ 

(2) c i ) (ounmm 1 o *t 1 zTtwG p cmmm 

■fcSAU 2 8»HSSLTU Vi£gA = 2 8 0 nraW 

amatiD »-f*?a cha« tkf-gj : sh » 
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odexiiD i:3 2|s:(D»^*5i» (6 /i migtgO^^ 

^X8/im (g) x 3 0 0mm (55) > Sffi^ l"K 

F-80 1J : S h o d e xttSi) 

iSttt*, *-7>«:«fflLt4 OttdKeUfcGPCSJ 

^B (§aa* tgpc system hj :sh 

odextt®) f l-7tKn77> (TH F) 

<D?§gi&<Qa!j®£gfi, 1 . Oml/mln (D&ftT-ff 

"3 /to 

[0 0 7 1] 2. fi&KJfo 
Mf2«*S^fcfi!c0S (b) 50gi:, 1. 2-t7h*/ 
>i?7^ K- 5 -^/l/*>i*D7^ K 4 g (0. 0 1 
5*71/) fcfcfigth Jg#*8, rFo-hOO^ftl'J 
•7 h;l/©EOP77X3lcA^ cnCi'***>' 1 6 
2 g*io*T»»s*fta, iTD-h^e, h'jif;!/ 
75>3. Og (0. 0 3 0^1/) *MiiST2W 
S&fcttftfc. f Oft. lUS 3 5%igSE7kr§&4. 7g 

(0. 0 4 5*;l/) #*D*, S ete^ig-i? 3 0 

*fek 1 U >y h/W'Aoft 2 U -v h7Hf-#— tcjg 

jf«iflL, S6fc?Uix?7l/*in*., W»:/*7l/-?L 
Bx*-;l/«DS^»» («^Jt2 : 8) #?g{&£: UTS, £ 
7x7— /H47kSa©7k^M?0 3. 8*;!/% AM. 2 

* U sp^-y ^ttflg l ©»«*|§fc. 

[0 0 7 2] (^/£0IJ2) T;b^U°T?gfey^^-y» 
ffiflj§2<P£-fig 

(m-»l/'/-7l//3. 4 -^l/7-7l//2, 3. 5 
-h'j7ifjl/7i/-;b=3 5/4 0/2 5 OEr/l/ 
It) a Mw=4 1 50, Mw/Mn = 2. 2, t7i/ 

-;i/tt7k^»o 7 j<^ii?tcM-r^ l . 2 =±2 y 
'JTV \jZJk£=JkM2M&£=. * ■ o *7i/%) 

1. #9J*ttfc (Mw) , #SSt* 

(Mw/Mn) (DMiaJ 
m-^U"/-;K 3, 4-*i/UV-7k 2, 3, 5- 
HJ^f^xy-;!/ 0&7Wt3 5:4 0:2 5) 

(c) (Mw=2 5 50, Mw/Mn = 2. 9) 125 

g^2 u <y h;i/tr— icxn, cntc^^y-;i/9 2 

T, T^ft^SJSPStlfcaffi^fig^l (d) 

(Mw=4 1 5 0, Mw/Mn = 2. 2) ^ftfc 
[0 0 7 3] 2. fi^KJ^ 

msam&&am (d) sogt, 1. 2-t7h*y 

V^TS/'F- 5-X;l/*>^^n^-T K4 g (0. 0 1 
5*;W fcfciflKtK IttflMS. ITP-KDO^i'J 
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7^>3. Og (0. 03 0*71/) ^ftP^ST 2 5$fiB 

(0. 0 4 5t;W #AppU oMSlft* 
^7>c 1 'J >y h;WAof:2 U -y h^l/tf— ^7— tcjft 

MKSMU S6fc3Jftx*-;l/*An** B»:T*7l/-*L 
ttx^;l/0»^«» («^Jt2 : 8) *»«i:Lfc, £ io 
^x/-;l/tt7j<KS^7j<^lM?(0 4. 0*7l/%tfl. 2 

>i?Ti?Y7s)\,&- )\,m-QW$kz titer & 
t> y pjjgtt/ # 5 ^ **§fsi 2 o*w*»fco 
[0 0 7 4] (MM3) Zik^Jj 

(m-»l/7-;l//p-»^/-;I//3. 5-^>U7 
— 7l/=3 5X4 0X2 5 (*7l/l±) , Mw= 4 10 0, 
Mw/Mn = 2. 5, ^Z^ZlzZkEzl^SgZ^E 
fcjfrrsj^ 2 - t 7 h t y >^7^ KX;l/tol/g(D 
g&^=3. 7*7l/%) 20 

i. ftmmmczzmm^tt^m cmw) , #»* 

(Mw/Mn) OfHffll 

m-^i^/-7l/, p-^Ul/-7K 3, 5-^>U/ — 
A/ (*;W£3 5:4 0:2 5) fc*;l/vy >£<7)fltakS§ 
*JElSfe:J:Od«Ute«ll^«« (e) (Mw=2 8 
0 0, Mw/Mn = 3. 5) 1 2 5 g*2 »Jy 

^-tcAti, chlc^*/-;i/9 2 0 g*E*u 

«*fflV>TJSft?^^rco ^T*, «*3 13 g£*JPX.T 

tfW«ISnfc««d*«» (f) (Mw=4 1 0 0, M 30 
w/Mn = 2. 5) ^rtffco 
[0 0 7 5] 2. flHRSJES 

JMHEBttft£jftMi (f) 50g^ 1, 2-^^h^y 
y^7^ F- 5 - X;V^>8^ P7^ F 4 g (0. 0 1 

5*710 kftjaaaH-. mm* srfn-Koo^ftiy 

>y h;l/<D=on:7^X=UcA*U cti\cis***f> 1 6 

T5>3. Og (0. 0 3 0t;M «4P^iaT2«flffl 
liS 3 5%«^7j<^fg4. 7g 
(0. 0 4 5^/1/) £:*P*, 2£tcM?ST*3 0»»J¥* 40 
*»T*Ci:T»»ftO«f**»fc 0 MEM 
fcfi7j< 1 "J y h/WAofc 2 y *y h;Hf-*-fc» 

MMHHftU £6tc?LgSx^7l/*j!jp*_, |»7f;l/-JL 
Kx^;M>B«tttt 0Bdtt2 : 8) *®mtl,rc, £ 
7 x / -;l/tt7i<KS07j<il?^ 3 . 7*7l/%#i, 2 

[0 0 7 6] (Mi4) TfrXVWtS&SX^vt so 
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(m~^l/7-;b/p-^7^/-;V/2. 3. 5 -fry 
^^I/7x/^=3 5/4 0/2 5 (*7l/J±) a Mw 
= 4 0 5 0, Mw/Mn = 2. 4, ^7x7 — ;Hx7j<K 

;l/^x;l/aoggi^=3. 8*7l/%) 

1. »9J«ff*c<fc*a«¥^5HP« (Mw) , #f»a 

(Mw/Mn) <D$iJ8U 
m-*U*/-7l\ p-*UV-7l/, 2, 3. 5-fry* 
^■;l/^x/-7l/ (*7l/J£3 5:40:25) fc*;l/ry 
>kOBWc|BdKKK:J:0««LfcSII^±«» (a) 

(Mw=2 6 00, Mw/Mn-3. 3) 125g^2 

y y h;i/tr— teixn, cnfc**y-;i/8 7 5 g^r 

E*U «ff«*flH/>TJ8»«*fc 0 *$7j<3 1 

3g«4P*TttHHIf*flb«S*. cn*«DUlLT, » 
i«Jtf^»J»«nfcM3B^4«* (g) (Mw- 
4 0 5 0, Mw/Mn = 2. 4) *#fc 0 &*5. ^/3c#U 

-fT-<9#*fite, ftlftlO. 5 5ii%, 2. 9 2 

[0 0 7 7] 2. XXTvWkKJS 

ttBBIRfr&Sft (g) 50g£, l. 2-^^h^y 
V^7^F-5-X;V*>8*P7^F4 g (0. 0 1 
5*71/) fc*«ittK tt&8K STFn-hoo^fci y 
>y fr/l/cDHop^xalcAtu cftlcv^^:-/ l 6 
2 g**D*T»»S*fc«, ITn-F*^FUxf;I/ 
T^>3. Og (0. 0 3 0*7l/) *Sn*^i&T? 2 «ffffl 

wa, M3 5%<nueMME4. 7 g 

(0. 0 4 5*71/) ^APX., ^6lClfiT3 0#JgJ$# 
£67j< 1 y *y h;I/tfAoft 2 y *y h7Hf — ^7— tcjg 

WMMU S6^A«x*-;l/*fln*.. ■WW/l/-* 
*x^7i/<Dfi-&»« (il^J±2 : 8) **Jii:Lfe, ^ 
7x/— 7l/tt7jcKSOTk*IS : Fa)3. 8*71/%^ 1, 2 

-^^ h^y >^r> ? KX7i/^x7i/gTS^^nfc77i/ 
^ y pj^tty ^ 4 o»«*»fc 0 

[0 0 7 8] teAft5) Zik2SJj »r»ttyaK9y» 

(m-^l^V r -7l//p-^Uy > -7l//2. 3, 5-h'J 
^^71/^x7-71/= 3 5/4 0/2 5 (*7l/Jt) , Mw 
= 4 6 00, Mw/Mn = 2. 2, i7x/- 7H%7j<^ 

;l/^x;l/S<0B«|^=3. 8 *;!/%) 

i. «ffljitff%j:saffre&7a (m w ) , «mrk 

(Mw/Mn) OSija 
m-^py-7l/, p-^UV r -7l/, 2 f 3, 5-Fy^ 
^7l/7x/-7l/ (*;l/J±3 5:4 0:2 5) fc*;l/7U 
>kOK7k«^JEje;fc:<tD**Lfca«^*«* (a) 
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(Mw=2600, Mw/Mn = 3. 3) 1 25g*2 

U >y h/l/tf— *-tcAtx> cntcy*y-/l/i I25g 
%SB^U »8«*flJ^Ti»»«tffc. #^T\ 96*3 

#?ia, *tt»Ktf»jff3nfcaift&£jttti (h) (m« 

= 4 6 0 0. Mw/Mn = 2. 2) £f#fc 0 £*5, 

W?- O^Wffiti, ^JVfftO. 4 411%, 2. 5 
2Bffi%T-feofc„ 

[0 0 7 9] 2. B&KJS 10 

tmeii^iNKh) 5o g t> i. 2-t7h*y 

7f K- 5-X**>i*B5'f K4 g (0. 0 1 

5*;w t&maat* mmks w-Fn-hoowti y 

•y h;l/cOH-op75xntcAn, cnfcv^^-tf-y l 6 

75>3. Og (0. 0 3 0*/!/) £AnjLSigT-2B$|ffl 
«!*3 5%ttiteK**4. 7g 
(0. 0 4 5t;W Srin*, Jp,icgia-P3 0^»f* 

M7k l'j^h M'Ao rc 2 y >y h/i/tr— a— te* 20 

tt*Si*U 2e>{c?t&x^/l/;S:jfjD*., BT^7^/1/-¥L 
*x?-;WDS£»» (Afrit 2 : 8) *»J*fcl/fc. £ 
7xy— /Vtezki&SOTkigis?© 3 . 8*/b96tfi, 2 
-t7h*/^7^ KX/l/^x/l/STfi&Snfc TVl/ 

* y Bj?§tty #7 >y * am 5 o»»*»fc. 
[0080] atttfriSflii) Tvi/au pretty #v 

•y»ffl)fii6CDfrfiE 

(m-»l/7-;V/p-^l/ > ./-;l/=3 6/6 4 fc*7l/ so 
It) , Mw=4 000, Mw/M n = 5. 0, i7i7 

-/T/fekaaofrareytcftrrs- 1 . 2 =±2 i»*/ > 

-^7^ KX;l/»-;HO§^ = 4 . 5 */!/%) 
m-j^by-*, p-^UV-;!/ (*/Wt3 6 : 6 4) 



(i) (Mw=4 0 0 0> Mw/Mn = 5. 0, 7 

i^7-©Ml8lI%) 50gt> 1, 2-^7 

(0. 0 l 9*/l/) i^jgfiit, riSTn-hcD 40 

i y >y h;i/©Eoa7773ii:An. c:nt->^ 

hi;if-;V7 5>3. 8g (0. 03 7*/!/) «iPA^ 
fflT»2WM«»«8i»J'fe. mm.3 5 96ig&7j<*§ 

~&5. 8g (0. 0 5 6t;W £ADx, £6lc^jgT*3 
0 #M#**W-fc«, S C t Tf jJMBft©«(**» 

feo WfEJR#*» Jfi* 1 'J >y h/t/tfAofc 2 y >y h/Hf 

alWfcfcSJMU fSSftfcH»#*»l*:/*-/I/fc»«S 



y^/U-A«x^K0ffl*»«[ (B6Jt2 : 8) *®m 
96**1 . 2 -*7 h*y l/*J7i? KX/l/*x/l/g-?I!& 

snfcr;!/* y ^retty -y f «fls 6 amw&mit. 
[00 8 1] (Jt®€rfieeiJ2) T;i/&mir»tty*9 

■yaffil 7 cQfrfig 

(m-j>l/'/-;l//p-»l/'/-;l//2. 3. 5-h'J 
^»;b7i/-;l/=3 5/4 0/2 5 (*/l/lt) , Mw 
= 3 8 0 0, Mw/Mn = 2. 5, ^7 z. / — >\S&M& 
MmmWitttt-tZ 1 . 2-t7 h±Z>ijZJHZ 
jktokjoiii^l. 8*7i/%) 



l . #9J*ftlcJ:SBSTO#?B (Mw) , 

(Mw/M n) OSiJtap 

m-^U7-/k p-*UV-/K 2. 3, 5-h'J;* 
^l/7x/-;V (*/Wt3 5:40:25) t*;WU 
> fc OJK*«toE£lc «fc t> frfiE U ^afffr^Att ( a ) 
(Mw= 2 6 0 0, Mw/Mn = 3. 3) 1 25g%2 
'J <y h/Hf— *— fcAtU c*Uc**y-/l/8 3 0 g£r 
BH^rU. «#«*ffi^Tig«¥£-£fco *E7j<3 1 

3 g*40ATttW»****«, CttfclSOIiJLT, to 

ftwt&mm-stircmm&tti&vti <.p (m w = 

3 8 00, Mw/Mn = 2. 5) &*5, frfiSttflJ 

1 £l^«lcLT#a6ft7xy-/bm*/v-, *5<J:T>'2" 

-rv— fnfni. 2sa%, 5. 5 as 

%T'$>o7Co 
[0 0 8 2] 2. 
«MES«^«*(J) 5 0gi:, 1. 2-t7h*/ 
>i77->* K- 5 -XM>ySi'n7-l' K 4 g (0. 0 1 

•y h;bcDHOP7^X3tcAn, cnt->*«*> 1 5 

75V3. Og (0. 0 3 0*71/) %AnA^ia"C2«fH 
»»*«ttfco »SE3 5%*»*jSW4. 7g 

(0. 0 4 5*71/) £AQ*, «6tcSia-p3 0^«»* 

*fizk 1 'J -y h7l/^Ao/c 2 y -y h/i/tr— icjg 
?S^iti^b. $?.{c?L^x^7i/^An^, 

mx.nwm&mm (.m&itz ■ 8) *sf»tLfc, ^ 

7xy-7l/147j<l?ScD7j<^llTPc0 3. 8*71/96*1, 2 
-^-7 h+y >i/7->* KX7Pshx;l/St?g^^tlfc7'7l/ 

* y RTrStty #5 -y 7 

[0 0 8 3] (tfc«^*W3) 7;l/*'J^»tt/^ 
■y»^flg8cD^-fig 

(m - » 1/'/-;!// p - » 2 . 3. 5-HJ 
y^7l/7xy-7l/=3 5/ 4 0/2 5 (*7l/Jt) . Mw 
= 2 6 0 0, Mw/Mn = 3. 3. f7i/- 7l/#7ki^ 
i«o*«B?tcjM ta 1 • 2 -t7 h^y-^KX 
7l/^X7l/S(Qg«>^= 3 ■ 8 */!/%) 
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m-*L/*/-/K p-^UV^-ZK 2. 3, 
f;l/7x/-;l/ (*;l/J±3 5:40:25) 
> £ Ofltt7j<^S^ti: <k Do-fiStL fcffltS^fcfiglfc ( a ) 
(Mw=2 600> Mw/Mn = 3. 3, 7i/- /US 
t/v- <0^ffB2. 7 2BfS%, ^7-©ttU 
0. 2 3BfB%) 5 0gi:> 1, 2—ryY^r/>'JT 
^K-5-X;l/*>^a7-CK4g (0. 015t 

/WDHOQ^xmcAtU cnfc:->*t*t> 1 6 2 g 

^3. og (0. 0 3 0*71/) ^i]BKm^LX'2mmm.n 

fctttffc. »S3 5%^K7j<^4. 7g 

(fHfiS0Ml~5) „ 43* tf (It 1~3) 

i200g) 
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(0. 0 4 5t;W «n*., «&KSiBT3 0#»& 
*E7j< 1 >J -y hWAoft 2 U h/l/lf-rt-tjft 

»ju i#e»nrcHJB^WK^7i/tc}gs?^-aTcm, & 

g?x?-/KS>iI-&}gy£ (M^Jt2 : 8) *tmtL1t* £ 
7xy-;H47j<lES07j<|gll?(73 3. 8*/l/%tfl, 2 
—7-7 WTV KX;l/4->-7l/»T-Hg5^n/'cT7b 
* 'J BJJgtty #7 v tffim 8 (DjgffcSrfffco 
[0 0 8 4] 



1 0 05 
•8OSfi501 



1 5 MSP 

{ 1 -[ 1 - (4-HKn+->7i-/l') -YV7 p atf;l/]-4-[ 1 . 1 -tTX (4 
-tKn*i/7x^) xf/l/l'O-ify/tfX (4-tKn*->-2, 3, 5 
-h'J^f^i-W -2-tKD+'>7i-;M^>=l/l (B*it) V> 



It 2 : 8) 5 5a«gPtcrgfi?L/-c^ Cft«r?LS0. 1 
~0. 2 /imCDy>7"^>7-i'7l/^— ^rfflV^5jlL, 

*s^8* h i^x hfflfiK^sssLfcc mm 1 ~ 5 , 



wco^t, fjie (1) ~ (4) <DfHB*ffv\ ^©ss 

1 tc^LfCo 
[0 0 8 5] 
[Si] 
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EJU?4 . Oxtm 
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[0 0 8 6] (5) JgM&SMMZ ■ MIB (1-2) <D 
jS*^X^-X7^->±^®lcXtf>-7"-MfliL 

t, 8 5^7 o&immm*ff\,\ mmo. 2 5 n 
m<DmmtzBi£Lrz<, vac 1 2 oict9 o®m<Dim$m 

Mo*nJ!!waa*fT-3 Tt# e> x^-X7 — >©»f® 

S E M^*tCT«^LfCo 
[0 0 8 7] (£j£0l|6) me«tt«3|EkD^lg 
fl-5 (fc Kn^^/l/) ^'J3- (H#+>- 

-r-r-^ttia, nn^/n 1 7 2j ) 2011 
gp, ^ye^7t?-;« (giTkffc^iitttiy, ft 

A« TxXU-y^KW-lj ) 8 0««S5, tszxfft* 



50 



fk*X»ttH, #7 7 >y * R - 0 8 J ) 0. 

1 fiagp^k 1 9 0 ommmcmmL. &&ft5&m% 
[0088] (.mmm 6 ) mmm 1 twiLft*^* 

h 1^>*X hfflfiSc^tcOl^T, t5t5 (5) OIMB*fTo/£ 
i:c5, 7^*— i/jsgpcoita^o. 4 5 /i mcomg&co <fc 

l/\ ftTX-^ hit©X^-X7^->A^fiSc^nTV^ 

zctbmmztifc* SKx^-X7^->co»f 

Dl^tt^-r<i^^ia4fC^L7 v Co E4fc«5V^ 
T, H±S«, 2m/i?XMi, 3tiX^-X7^- 

[0 0 8 9] 

[«MO»*] *»WK«tntf, 3. 0/zmiX±, f:< 
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tc6. o~8. o ft mm&<Dmm<&iit-£tircmfo± 
C0i] 



3 
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[03] »«WMfcl^Xh/<*-:/{g!Jgi:<9£j& (a 
j£0 i:. U^h/^->F7^ft (b£) fc*»A, 

ismm t s«i¥® i: <o&f n m e *fsm u ft m?& 

[04] X^-X/<*->3±£®£i^^tefcmig?4 

£ss u fc x^-x/ < * - > 3 ©»f b»«* a**- mas.®? 
[ffireoBtHii] 

1 Sffi 

2 U^hli 

10 3 X^— X^£ — > 

[02] 



3 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'faded TEXT OR DRAWING 
ETbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



